Introduction
Nanocrystylline materials, because of the very fine grain sizes, exhibit a variety of properties, which are different and often considerably improved in comparison with those of conventional coarsegrained polycrystalline materials [1] . Therefore, nanosized materials are the subject of a large number of studies in the last years from basic research and applications point of view. The high saturation magnetic moment, Curie temperature, and high permeability properties of Fe-Co alloys make its potential from magnetic recording head to drug delivery applications [2] [3] [4] .
Materials and methods
Nanocrystalline Fe-Co alloys were synthesized by a chemical process involving the reduction of a mixture of iron sulphate and cobalt chloride with hydrazine-hydrate added slowly to a predetermined volume of water solution of the metal salt in reactor in the presence of magnetic field. The synthesized samples were characterized by X-ray powder diffraction (XRD) using a BRUKER D8-Advance X-ray diffractometer to identify the nanocrystalline state of the alloys and the phase of the crystalline grains. Microstructural evaluation was studied with Scanning Electron Microscopy (SEM) of JEOL model JSM-6390. Compositional analysis of the samples, carried out with an energy dispersive X-ray (EDX) analyzer (in conjunction with SEM) shows no significant impurity except a small trace of 2-5 at.% even smaller due to oxygen. The magnetic measurements were performed by a Quantum Design superconducting quantum interference device (SQUID) magnetometer of the type MPMS-XL5 with a maximum field of 2 T.
Results
Previously [5, 6] , it was observed that for x ≤ 75 a single bcc Fe(Co) solid solution was formed. Synthesis of Fe-Co alloys for Fe-rich region (x ≤ 25) shows formation of a well-defined ferrite spinel Table 1 shows the maximum magnetization (MS) level and the coercive force (Hc) of the nanosized Fe-Co powders formed by reduction of salts mixture with hydrazine-hydrate. It was observed that nanocrystalline Fe-Co have high saturation magnetization and high coercivity. 
Conclusions
With an objective to obtain alloys with highest possible MS value, the synthesis of nanocrystalline FeCo alloys was investigated by characterization of the powders using SEM, EDX, XRD, and SQUIDmagnetometry. The results obtained show that the chemical synthesis by the reduction of a mixture of iron sulphate and cobalt chloride with hydrazine-hydrate can lead to obtain Fe-Co nanoparticles with chain-like structures, which present behaviour of hard magnetic materials.
